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Abstract of WO0244189 

A luminescent element characterized by having a 
layer containing a metal coordination compound 
which has a partial structure MLm represented by 
the following general formula (2) and which as a 
whole is preferably represented by the following 
formula (3). MLmL'n (3) [In the formula, M 
represents a metal atom selected among iridium, 
platinum, rhodium, and palladium, and represent 
bidentate ligands different from each other; m is 
1 , 2, or 3 and n is 0, 1 , or 2, provided that m+n is 
2 or 3; the partial structure MLm is represented 
by the following general formula (2) (wherein B 
represents an isoquinolyl group bonded to the 
metal M through the "N" and cyclic group A, 
which is bonded to the 1 -position carbon atom of 
the isoquinolyl group, is bonded to the metal M 
through the "C"); and the partial structure ML'n is 
represented by the following general formula (4), 
(5), or (6).] The luminescent element luminesces 
at a high efficiency, retains a high luminance over 
long, and is suitable for red luminescence. (2) (4) 
(5) (6) 
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(57) Abstract: A luminescent element characterized by having a 
layer containing a metal coordination compound which has a partial 
structure ML m represented by the following general formula (2) 
and which as a whole is preferably represented by the following 
formula (3). ML m L'„ (3) [In the formula, M represents a metal atom 
selected among iridium, platinum, rhodium, and palladium, and 
represent bidentate ligands different from each other, m is 1, 2, or 
3 and n is 0, 1 , or 2, provided that m+n is 2 or 3; the partial structure 
ML ro is represented by the following general formula (2) ( wherein 
B represents an isoquinotyl group bonded to the metal M through 
the "N H and cyclic group A, which is bonded to the 1 -position 
carbon atom of the isoquinolyl group, is bonded to the metal M 
through the "C M ); and the partial structure ML' n is represented by the 
following general formula (4), (5), or 16).] The luminescent element 
luminesces at a high efficiency, retains a high luminance over long, 
and is suitable for red luminescence. (2) (4) (5) (6) 
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1 


1S50 


mmmA 


24 


1100 




28 


1350 




IKppy) 3 


350 
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m 100mm, HI 100mm, J¥£ 1. lmmW#7^iS 2 1 ±t£il91« 
i22 i: LT#*J lOOnmJSO IfO&Z v tmzXM&'ik, 

hV? *m.fc t LX 100m m $&<Dm,faZfflM 40umX 100 7 -f > 
5 £^*-~^Lfc 0 ofllUli 1 <tl^<7>&#X:"|ij] 

<^T 4®j4><b>&3WM:^Jl2 3 £M«L*: 0 

gg^T-v^^^^ld-C, IOOmhi *S^m<i^^ll 40/zra X' 100 
^(DA 1 £4£2 4£, MM2 2 tE£"f 5 <fc X££ 2. 7 X 

io- 3 Pa <D&ftxn£M%m^x&mLtz 0 &mmm 2 a it 

10 Al/Li -&#(Li:l.3wt%)?r)^l? lOnra, o^^TAl £ ISOnm OflgJP^iS 

:© iooxioo ©l^hH^ltiELff^, M#ffl^-c-^ 
3 Ntf>1f $8{f ^§-£JBi^T, 7 7$;u bfrb 1 3 tfO^ h^m/E^C, MM 

<mmm7> (W/tMno. i©^) 



CI 




20 >fy^/yyN-t^->K (MMi) 6 9. 3g (4 4 8 mm o 

1 eh ?o p*/1/A2 2 5 m 1 & 1 U y h yU0> 3 o P 7 7 * ="{C Atl 

xm^L. Kftmnr. i 5~-2 oti;ftott#vll; y y-2 

19. 6 g ( 1 4 3 2 mm o 1 e ) &l$>o < 9 }ST t/c 0 U 
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/uA/^df--^^ : 5/1) -cl»*!L, i-^oD^y + y!)y©6M 

5 A3. 5. 5g (lR*4 4. 9%) 




10 0ml (03OP77^ = l:7x = ;UJKi3>'« (Ilftfilcl) 3. 
04g (24. 9mmoleh 1 - ^ uo/f y^f / J) ^4. 0 9 -g 
10 (25. Ommoleh h/H^25ml, s^-A'U. 5ml 

*3j:O t 2M-^»t h y ?A7k*M2 5 m 1 SrAft, MfSlifcTMt:- 
l#LW?.fh7^ (M)7i^77^) ^7i?!>A (O) 
0. 9 8 g (0. 8 5mmo 1 e) &Mz.tc 0 Z(D&, 

(^ttffi : ^ p u *yWA/* * J —tV : 10/1) "CflUS! L , 1 - 7 a 
-/W-C ydr/ !) >2. 20 g 01X^4 3. 0%)^r#fc o C (Di£<£M<D 
a P*/l/Agj^(D 'H-NMR h/P.£® 7 t^^i- e 



BNSOOCID: <WO 0244169*1_l_> 



WO 02/44189 



68 



PCT/JP01/10487 




1 00mlO4OP77^3|^!)tP —A- 5 0ml Ail/ x 

yy i 3 o~ i 4 o , cx?2i*Rg*p«iJt#uys:. ^y.*n- 

/i/^iootifML, i-7i=^y*7!iyi. 03g (s. 

0 2 mm o 1 e ), y v> ? ^ (III) 7*^7* h*- h (* h 
W-kfrM) 0. 50 g (1. 0 2 mm o 1 e ) £ Aft> SKt^fttT 2 1 

3 0 0mll:ftAL, i£8£^£ilS& • frfaLtZo Z.<DfrWL®$: 9 v<a * 

y *(i - yaL-ivj y*y y >--c 2 , nm y ^»>A(iii)o*^t&*-o. 

2 2 g (IR* 2 6. 8 %) £#7to MALDI-TOF MS (-7 h ]) y t 

|!*V*fc#;S:»>r £ LT 805.2 

- o-fb-a ^ n d /t/l'A^iW^jt^^^ h/KA lmax<t619 
nnu m+Umt Ir(ppy) 3=1-0 t Lfc£# 0. 66 fc*ofc„ 

ma xi56 2 0 n mO^feUft fcflt^ L7c 0 
<Hli£0IJ8> (0J^{fc-£^N o. 2 8^) 
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1 00ml©3oP77^3<;9, 9-v/^f^7/U*l/y- 2 - tf' 
D>«f2. 91g (12. 2mmo 1 eh 1 -^oc/f y^; !l y 2. 
00 g (12. 2mmole), h/Uxyi 0ml N , i^/-/l'5ml 
5 *3 J:tf2M-&lft-*- h y >7A7Kj§^ 10ml &A*U -MAflETkftX? 
i^L^i5f,fh7^^ ( MJ 7zc = /U*^7^ ^) ^7^9^ <0) 
0. 44 g (0. 3 8mmole) &fln;Lfc. 

^^mx.xmtaLtc 0 u m&f*?%^<>&x'$L 

®: y, is/ ;v : 50/1) T?Hf» U 1- (9, 9-v 5 ^ 

f/i/y^wy- z-^fA') 'f 5^2. i3g (ir^-s 4 . 

2%) £#fc 0 



lr(CH 3 COCHCOCH3) 3 




15 100mlO4O077^3|:/!) -fen — )Vf> 0 m 1 ^Atl^ 

7'!Jy^L*^?) 1 3 0-1 4 0 'CX? 2 Lfc, if V ir-a - 
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/U£ 1 0 0 < C£-Cifc?£U 1- (9, 9 - v>> fvl^U^uy- 2 
yu) >T / y VI. 61g (5. Olmmole), y v= <7 (I 
I I ) T-fe^/UT-fc h^-hO. 50g (1. 02mmole) £Aft> 

K6 0 0mll:ttAL, etJS^&ttSt • TKftLfco w<E>et£B:&£ * -o d 

(9, 9-v?^f/u7>tuy-2-'f/i') -fy^r/yv 

-C 3 , N]^y^^iv(III)©*fei*0. 3 8 g (HX^3 2. 3%) £ 
#7t„ MALDI-TOF MS <fc 9 ^ <D{\L^fy)<D M*T*fc£ 1153.4 &«felSLfc 0 

*^HX*f* Ir(ppy) 3 =1.0 £ L7t£# 0. 66 fco 7c„ 

max#6 5 0 n m lift £$t^ Lfc c 

<3§«J9> (fliJ^fc^No. 2 5©^) 



10 0ml ©30P77^3|:f7t7fy-2-#fl^® (T/H** 
y y^ftlg) 4. 45g (25. Ommoleh 
y>'4. 09g (25. Ommolek F/l'xy2 5mK J — 
/H 2. 5ml *5 <t 2M-|?Slt h y -)A«2Sm 1 £A*ts S 

yWJ* (O) 0. 9 8 g (0. 8*5 mm o 1 e) SrJDx.fco %<D'&, 



CP" 



B(OH) 2 + 
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/u) y*y y >4. 20 g (ir*6 4. 3%) zrntz. 




5 10 0ml (04oP77^3|:^!JtP-^5 0m 

y y >?Lt£tftb 1 3 o~i 4 o^x?2^Mm^t7t 0 ^y *p- 
/i^ 1 o o"C u l- ^rt?/^-^-^^) ^y*yy 

^1. 31g (5. Olmmol e)> (I I I) Tir^/W 

7t F^-hO. 50g (1. 0 2mmo 1 e) Ii^T2 

io i ox:HiSLV5mmmmwLtz 0 g»iajx-^LTi-N-^ 

K3 0 0mii:aAi, ik$L®Zffi.%i • 7kSfcL*: 0 c^itm^&^-p p 
h y *{ i - (f7t7ry- 2 --r/w)-r y *y y N]-r y ^ 

A (III) 0 . 2 5 g (Ifc^S 2 5. 2 %) Jfcfcfc. MALDI-TOF 

15 MS J: 9 M + T?&5 973. 1 *flfc»Lfc. Z\<D<£&m<D b ^ 

x-l/^WLO&.K^^t F;K01ma x ft 6 8 6 nm, A^JtZ^-ft 
Ir(ppy)=1.0 t Ltcm, 0.07 tfofc, 

^b^^N o . i <Dftt>9izi\<Dit&to£m*<*izizftitmmM 1 1£.< 

20 £$tf&L/c„ 
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10 



ft 



B(OH) 2 + 





10 0ml ©3oP77^3C2-ft7iy*'a (T/U K U y 
^|±S!) 2 . 5 6 g (20. 0 mm oleh 1 oa^ y |j y 
3. 27 g (2 0. Ommoleh h/Vxyi8ml, x^y-zl/Q 
m 1 fciU ! 2M-^t h V *A*JSiK 1 8 m 1 £Aft, *3MK*T* 

rar-m^L^^^T 1 f7^f^ (hy7x^;u*^7^y) 

(0) 0. 7 2g (0. 6 2ramole) ttifc. » ilM 

i»-es;&f§.L-c i - (2-^~/W ^y^/y^-2. 4o € 

5 6. 8 %) £#fc e 



15 




+ lr(acac) 3 




10 0ml 040Q77^3|:^yto-^'S Om 1 &A*K M^f'< 
^Lft^fe 13 0-1 40X^X2tiffflfiam&&LtZo yy±a- 
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i o o'C^T'jftft u l- ^y^;!)>i. os 

g (4. 9 7 mm o 1 e h >f !J 9 A ( I I I ) 7 -fc ?vU7 -fe h ^> - 
hO. 5 0 g (1. 0 2mmo 1 e) fcAtl. S**L«ET 8 B$IB! 
#Lfc 0 S^«J*^ffl*-eJft*HLT 1 N-»«f6 OOm HCftAL, ft 

*^*7A^ p^? M?*IHRU M *[1 -(2 -^^-/u)^ y^y 
y ^-C 3 , N]-< JJ $?*.MlII)0>#6»5fcO. 3 8 g ( 1R * 4 5 . 
2%) £#fc 0 MALDI-TOF MS «t 9 Z. <F>\t&%>i<F> M +5 Cfc-5 823. 1 Srffe 
^Lfc 0 ^ <D <7) h/^^^Sift;*^ h/K£>A.ma x(16 4 

10 2nm, *#*?-JR*Stt Ir(ppy) ,=1.0 t Ltct t 0.43 7c o fc 0 

4 0 nm<D#fe^3t$r«i^t7c 0 

<mmmn> 



15 




200m 1©30P77^ = I:4-^ f;V7 ji — /Wdfa <7A"K y 
yf-tfclt) 3. 40 g (25. 0mm o 1 eh y^;ijy4. 
9g (25. 0 m m o 1 e ) > h/l'xyaSml, i^/-/H£. 5 
m 1 *5«tTjt 2M-^^^- h y !>A7M§*fc2 "5m 1 SrAtt, «M&»£T* 

(0) 0.98 g (0.85mmo 1 e) SrADx.fc 0 *tf># x ^Stt^gKTX? 8«# 

mmmmwLtio Ri&mT'&s lt^**^*/ v^^y-k 

T*jd.«r«JE(fc« LTto «***>y tl>?/Vb7^>?W h^77^- 
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(mm® : 9 uu*>vK/ * 9 J —A* : 10/1) t'tSL, 1 -(4- 
/ =f-)\, 7*. -/V) 4 9 > 2.80 g (HX^51.1%) Z'&tZo Z<D4t& 




5 200m 1«30P77^3 iC^fc-l' V V ■> A (III) • 3 zkfQt) (T ^ ^ 

**±$i) 0. 58g (1.64mmoleh 1 -(4-^^71^)^ y^r / !) > 
1.61g (7. 34mmoleL ^ h i/x. 9 / - ^ 45m 1^: 7k 15ml SrAtt, 

=/w)^r y !) ^-c 2 , n](m * n)v?w y v^^aii) 

it<£® No. 661) 1.02 g (itX^93.4%) Z<Dik&V>) 

o o*;^M© 'H-NMR 1 OK^-f 0 CUTMt'g- 

Jfcjtf) WW^^ifcOUft*^ h >V<F> X m a x \% 617nm> f^ifc^li 
15 Ir(ppy) 3=1.0 t Litt t 0.46 fd*o7t 0 
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200m 1 (03oP77^3[;i h^r^^^ J - )V 70m 1 % f h 7 3r * 
[ 1 - (4-^f;l/7i=/U)-f y ^r/ !i >--C 2 , N](/z - v 5 ^ D*r)$?>f ]) 
^•7^(111) 0.95g (0.72mmoleh Tir^/PT-feh^ 0.22g {2. 10m 



5 mole) i^Sft 7^ 1.04g (9. 91 mmole) £ Atl, ^ift^ijfEY 

^a-c- 1 mr*m&L, is #P4i3tim#L*: 0 r^^^tk^l, 
ftj»£iii®*sfcL7c: e z<Dtt.my>*'yv -ftv^-tu ^77 

-< ~ (&Jt!i& : ^ n o /iwPA/y 9 J - A,-. 30/ 1 ) 
[1 -(4-*fvW7x=/W)>T y^r/ y l/-C\ N](T^^/UTir h) 
10 V *J $ A (III) (mTjkit^m No.43) 0.43-g (Ife^ 

41.3%) MALDI-TOF MS {C«t <9 :««JW M 4 T*fc5 7-28.2 £ 

fili&Lfco £ <Dik<fr®<Dmt ° n*/WA}gjfc(E> 'H— NMR h/K&4H 

622nm. #^HX3M* Ir(ppy)=1.0 £ LlttZ 0.70 fc*ofc 0 
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100m 1 ©30P77^3|:i - (4-^/1/7 1^)^ V * S }) > 
0.27g (1.23 mmoleh ^[1 - /V7x^^)^ 7^; !) >- 

C 2 , N](T-fe^^T-fe h-T h)4 V S?*A<III) 0. 36 g (0. 49 mmole) 
5 t # V ± n -)V 25ml £A*U S**«fcT 180 < C#iS^ 8 ^NR)AlfA]ft# 
LfCo S*S4*«rM*"T??&aiL-C lN-Jftlft 170m HC&A U fcfc«^& 
♦ TKifcU lOOt:-? 5 B#fflBJEIfc«Lfc. r^ftSS^Sr^-n paw^ 
A£j!g|lt;F££ Ltci^]) UffrUy n > 7 4 — -CUM* U h U 
*[i - (4-y- 7 c ^7x = /v)^f y y ^-c 2 . NM V W a(iii) 

10 (0HjjMfc<&to No. 19) 0.27g (i|X^ 64.5 %) 

MALDI-T0F MS «fc •? I^ft^lO M + T-*>5 847.3 S:«fc»Lfc. r<7>fc 
^©1^ n P/Jn/VA^^cT) 'H-NMR hfr&M 1 2^^-r„ Z<D 

ik<&yo<D Y;V3Ll/mW.<D$t%*' < t h^<D Xma x li 619nm, i^HX 
Ir(ppy) 3 =l. 0 t Ltzb # 0. 65 /cofc 
15 <HJS#|12> 

HjfiS^iJ 1 1 (D4 f/V7x=/Wf D ^®?<7)<tt? , 9iC4 - n -^^iX 

f h7*^[l-(4-n - ^^•>/V7x=/l/)'C y^f J V >-C 2 , 
20 N](m o p)^W y S?*A(III> (#J*<fc£-#> Nc-667) 
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h ^^^mW.<D%.%*'<? K/U : Xma x "616 nm 
ft^HK^ Ir(ppy)=1.0 t Lfc^cDA^-UX^ : 0. 40 
tf*[l -(4 -n -^^->^7x = ^)^ y^-y ]) y-c 2 , -N]<Tirf- 

;P7t ht !J v^-MIII) .(0y^ft£to No. 196) 
5 MALDI-TOF MS : M + 868.4 

h/^^i©|g)t^X^ h/U: imax 625 nm 
i^lM Ir(ppy)=l. 0 t Lfc^Wft^HX^ : 0. 87 
h!f*[l-(4-n -a + ->/1/7x=/P)>{ y^r/!) >--€ 2 , N] !) 
v^^Adll) (flJSMt^fe No. 192) 
10 MALDI-TOF MS : M+ 10S7. 5 

h/UVSR©**^^^ h/U: Imax 621 nm 
*^Jfc^ Ir(ppy)=l. 0 t Lfc^<E>#T-»IX^ : 0.-88 
<MfeM 1 3> 

Hifeflil 1 1 <T> 4 -p< <3-/V7 l/Wt<Ofot>*)iL4 - n -Jrtf- 

15 /k7*=^#P^»fc^5»*tt0lil0!l n £ LX&>T<D4k& 

T" h7^r^[l - (4 - n- t^f/l'7i^/0^ y * / 1> ^-C 2 , 
N]U -^^ n n)v?^ y v? £J>,(III) (#j7Ffc<£^ No.-669) 

h/l^Vigf&^lgft*^? h/U : a.ma x 617 nm 
20 Ir(ppy) 3 =1. 0 ii L 7t|gltf>S^I]X^ : 0.47 

tf*[ i -(4 - n -Hrt*f-jv?^=^j\,)s( y*y y y-c 2 , n](t^^ 

/UT-fe hi- M-Y V v^-MlII) («^fc^«5No.2W) 
MALDI-TOF MS : M+ 924.4 

h/l'K^'&ttOXft;*'*? : ^ ma x 625 nm 
25 ft^-JR^ Ir(ppy) 3 =1. 0 ^ Lfc^Og^HX^ : 1.05 
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-To 

h!)7[l - (4-n-t^f^7i^)>f y*/ V >-C 2 , NM V 
v^-MIII) (0»J^fc^«5No.214) 

MALDI-TOF MS : M+ 1141. 6 
5 h/U^^^j^cD^ft*^ hvu : X m a x 620 nm 

ft^-lfc^ Ir(ppy)=1.0 <t LfcBSlWS^llJlSp : 0. 75 

<mmm i4> 

/i,7x;;^ny| &m*<5£l*M*l!16t*l H i 

10 13 LXSAT<Dik£V0%mik'&f$,Lti o 

f hy^^tl "(4 m^/UM V * / U ^ - C 2 , 

N]((i-^tip)>;-f!) ^^A(III) m^it^m No. 665) 

: A ma x 614 nm 
Ir(ppy) 3=1.0 t L1tm<vm*M : 0. 39 
15 1 - (4 -tert-^/l^m^/UW V V >-C\ NKTir?-" 

yUT-fe: h^" y v 5 ^ A(III) (fll^ffc'&to No. 174) 
MALDI-TOF MS : M+ 812.3 

Y;V^^^W.(D^%7^^^ h/W: A m a x 626 nm 
Ir(ppy) ,=1.0 £ Ltc!£<Dm*Um : 0.65 
20 h!)^[l-(4 -tert-y^/l'^^/UW V * / !) ^-C 2 , NM !J 

v>-7A(III) No. 170) 

MALDI-TOF MS : M+ 973.4 

h;H yfei&tDmytX^-? hfr : A. ma x 618 nm 
i^Jft* Ir(ppy) 3 =1.0 LTt^OS^iR^ : 0.73 
25 <mMM 15 > 

11 W4-^f^7x=;l/^Dyt(Dfti?*)^ 3-7^7 
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a^usKn^tt (7/UKy yfttl) &ffl^S£**fi|l»0iJ 11 h Win 

7" h7=**[l -(S-7/P5|-o7i=^)^ ydpy U >-C 2 , N]<m - 
•^^dd)^ y v^-MHI) (0¥**4fc£4fc No. 684) 
5 h/^^&ffccOfgft*^* h/W : X m a x «2S nm 

Ir(ppy) 3 =1.0 LfcK*©*-?-** : 0.22 
fc"*[l -(5-7^o7x^)>f y*/ y ^-C 2 , N](7*f/U7 
•fe hi" hW y S?* A (III) (fliiMfc^fc No. 47) 
MALDI-TOF MS : M+ 736. 2 
10 h vUrO*g?£<£>$gft*^:? Y)V: X m a x 629 nm 

*iPlR* Ir(ppy) 3=1.0 i L*:il«>*^tt* : 0.65 

hy^[i -(5-7/^o7i=/u)-f y*y y >-c 2 , nk y a 

(III) (m^it^-m No. 23) 

MALDI-TOF MS : M + 859.2 
15 h/l^^&OUtt;*^ h/P : * m a x 626 nm 

ir( PP y) 3 =i.o t Ltcffinm^tisLm 0.^2 

<nfem i6> 

7^=/W7jfD>^ (7/kK9s'fttii) zmit^zsim-immm 11 £«p 

t*^[l - (4-7i/^->7ir/V)/f y^f/ y i'— C 2 , ^(Tir^/W 
Tir hW y 17 A (III) m*<t&® No.365) 
MALDI-TOF MS : M+ 884. 2 

h/U^^ifc h/V: 1 m a x 608 nm 

25 Ir(ppy) 3 =1.0^ Lfc £ # : 0. 65 

h v *[i -{4-71^^71=^)^ y*y y ^-c 2 , nk y 
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A (III) m&it&m No. 361) 

MALDI-TOF MS : M+ 1081.3 

Vfr^^f&WLO&ft*^? hfr : X m a x 604 nm 
m*l&m Ir(ppy),=1.0 t Llt t t^ft^-ift^ : 0.54 
5 <HJfe^i|17> 

mMm 1 1 <£>4 -^^^^^-^^nvgeo^tt? 1 !) k s-^/uy^ 

fc**[l - (5-y ^^^s^/w)^ y^f/D ^-c 2 , N]<T*^yUT* 
10 h-^ h)>f y ^^A(III) 

MALDI-TOF MS : M+ 728.2 

h jV3L^ : feW.(n%.%*^i> h/l" : A. ma x 638 nm 

m^tiim ir(ppy),=i.o t Ltzm<Dm^m o.78 
hy^[i -(5-^f/i'7x-;i')^ y >-c\ N]^-^^ 

15 (III) (#l*Mfc-£^No.20) 

MALDI-TOF MS : M + 847.3 

h/Wcnvg^OUft;*^ h/W: X ma x "631 nm 
i^lfc^ Ir(ppy)=l. 0 t L7c^t£>*^l|X^ : 0. 71 

20 nafcmi <o i -(4->f/i'7i^)'f y*y v ><Dftt>*uzmi& 
m 7 T-^fifeLfc i -^^-^-r y*/ y n%$i 11 

r^^^d -7^w y*y y ^-c 2 , nKm-^^d)^!) 

v?!7A(III) (M^tS® No. 660) tg*LT*<O^M^tLt. 

t** ( i y ^t-y y y-c 2 , n) (T*^^r-tr h-f hM y 

25 -y^A(III) (m&ik&Vl No. 42) 

MALDI-TOF MS : M+ 700.2 
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h^x^Mjt^^^ h/P : ^ma x 622 nm 
&*t&m Ir(ppy) 3 =1.0 t LfcGgcOfi^M : 0. 59 
. <MM&\ 19> 

HJS^J 7 CO 7 -an/U^o ym<Dftt> <0 iC 3- t'7 x^/Utf-u ^ <7 
5 d T|±§S0 $rffl^tl-(t'7i=yP-3--r;i/)^ydr/ y y§r 

U H»J 7 bmmiz.LX 1 - (t'7x^;u- 3-^/u)-rydry v 

yu-3-^^)^y^-; iiy-c 2 , N]>f !) s?-* A (m) (MTFlk&Vv 

No.3) $r^^Lfc 0 MALDI-TOF MS (d J; 0 r CO te-g-^ <0 M + X? 5 
10 1033. 3 %femLtc 0 Z<D{k&®(D h/Uxy^icof)tx^^ h/UCO A. 

m a x fi 621 n m, *^-lR*f4 Ir(ppy) 3 =l. 0 £ Lfci # 0. 53 T*fcofc 0 
<H»J 20 > 

HJfct&J 11 OTtf/UT-fe h ><DiXt> 9 \Z- 3-y ^VW- -2 , 4 -^^^ 

{T)V K !J y ^tt«) HiM 11 LT^t l 

15 -(4-^f/U7x-/l/)^7dr/yy-C 2 , N]( 3-^ 4 

hM V v^Adll) (M^ikG®) No. 126) Sr^jfcLfc. 

MALDI-TOF MS Id «t 9 £ <Dit&!®)(DM+ Xth 5 742. 2 £rfitBL7t 0 ^ CO 

{k£V>J<D h^^-^^m<D%%^^<^ h/UCOXma x 14 627nm, g^Ifc 

^Sf* Ir(ppy) 3 =1.0 t Lfc£ # 0.81 -Ofcofc. 
20 < ^Jfe0*J 21 > 

%H&m 11 cOT-fe^T-tr hycoftfc>9 (C 2,2,6,6-f h7> f^- 

3.5-^7°^^^^-^ (**fcritI»H) fcfflv\ 3fett« 11 WHtttel. 

r t'*[i -(4-^^^71=1^)^ y *y »J ^-c 2 , N](~2,2,6,6--r 

h7^f^-3,5 — r^y^tt !) v>9 A (III) (0ij^<fc£4gj 
25 No. 127) L fc. MALDI-TOF MS {C <fc 0 £ <D 4k-£%> COM + t? *> £ 

812.3 $r?fe^ U7b 0 ^<0\t^m<0 bA^3L^m<D%^t^^<^ b >V<D X m 



SNSOOCID: <WO 02441 69A1_L> 



WO 02/44189 PCT/JP01/10487 

82 



a xli 624nm, **-lR*tt Ir(ppy) 3 =l. 0 t Ltitg 0. 76 T'fco tz 0 

<mmm 22 > 

mmm 1101 -(4- y tv^^^)^ y*y y v<nixt> <9K 2- 7 

s^/utl H»J 11 tliWc-f h 7^^(2-^31^/^ fc° 

7;n = ^fy v?^-C 2 , N)(7ir7VUT1? hi" y .MlII)££ 

^Lyt 0 t<Dik&votmMMT xs&Ltzi -7 y*/ y 
mmmu tmmt&fczits ex(2-7*-^t'Ws-c 2 , nmi- 

7i=H y*/ y C 2 , N) !J ^-7^(111) (W^fc-&«5 No. 64) 
10 &#fc e MALDI-TOF MS \Z «fc 9 d (Oit^(OM + X?*>5 706.2 £'5fe^b 

fco h/W^^^^O|g)t7.^^ h/UOA.ma x« -618nm, 

*^-J|x^{i Ir( PP y) 3 =1.0 i: Lfetb # 0.43 T-fcort: 0 
<HJfe0J23> 

mi^j is -e£$L£ t**(i - 7i-;^ y^f-y y ^-c 2 , nut* 

15 f/V7t hT" h)-C P £ 2-7xn/Uf y ^>:£H$Sfl| 22 

~/H: 0 y i^-C 2 , NW y A(III) (00*41^* No.31) <£*§*io 
MALDI-TOF MS «fc 9 Z(D{t&®)<D M 4s C&£ 765.2 :&«6^bfc 0 
<£i$)<Z> h^3i^^^O|l3t^^^ h/KDlma 617nm, iHp)&^ 
20 IS Ir(ppy) 3 =1.0 Hfctl 0.46-C*>o7t 0 

<H*S^J24> 

1 1 <D4 -y tvU^i-zV^o 4-y^/^7^ 

25 f h7=*f^[i-(4-^f/i'7i=/w)/f yy-c J , n]<^-^ 

^ a p)vM y 1 1) (0iJ^4fc£-^ No. 6«4) 
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h^^l^mW.(r>%%^-<^ h^: Imax 629 up 

m*tom ir( PP y) 3 =i.o t Ltzm<Dm*i&m o.u 

5 MALDI-TOF MS : M + 812. 0 

V fr^^fem(D%%*^? h/U : X m a x 626 nm 

m*mm ir(p Py ) 3 =i.o t Ltzm<Dm^m ■. 0.91 
h y *[ 1 - (4-^f;i/7x=^)/f y y ^-c 2 , nm y 

(III) (m^4k'G-V0 No. 159) 
10 MALDI-TOF MS : M + 973. 3 

YJl'=c-> : mW.<Dm%*'<? YJV : A. ma x 621 nm 

m^&m ir( P py) 3 =i.o t \,tLm<omi-um ■ 0.82 
<m^m 25 > 

15 liX^T- 1-^ a p - 5 ydry y >.^^-fi£Lfc„ 




o 



MMM 11<D4 -y ^v^y ^-frtfv i/&(DiXt> 3L=./\s7$v 1/ 

&zm\<\ 1-? w( v ><Dttt><9\z 1-y a a- s -y^* 
20 zti&i- (4 -y f^7i=/w) ^ y^y y :/<z>tt9 K^sa^M*. 

f h7^rX(l - 7x=/U-5-7^tn^ y 3f- y y>-C 2 , N)(*t - 
•^on)^!) W A (III) (-W^ffc-g-fc No. 704) 

h/pj:^^^|6jt^^y h/U: A. ma x -620 nm 
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10 



15 



ft^HX^ Ir(ppy) 3 =1.0 t LUVMpm + tom : 0.38 

t**(i -7 *~ju-5-7,u;jru4 / V y-c\ N)(7*fvi'7 

-fe hi- h)4 V ^^A(III) (WSMfc-fr* No. 240) 
MALDI-TOF MS : M + 73S.-8 

h ^^yfeH&O&ytX^-f h : 1 m a x 636 nm 
Ir(ppy) 3 =l. 0 £ tyt^O*^-JR^ : 0. 70 

hy^d -^i-yu-s-^yu^-o-r y*y y y-c 2 , N)^y^^ 

(III) («5Mfc£»4fe No. 155) 

MALDI-TOF MS : M + 858. 9 

h/Hr Vjg?£tf>fj§3fc;*^? : X m a x 628 nm 
Ir(ppy) 3=1.0 £ L IR* : 0/55 

<Hffi« 26 > 

&lw7j*-r&&iMT' 1-^p p - 8 -TU-V y*/U >Sr-a-^c Lfc 0 
'Bflg|tK:/HV*fc ,, Sulfo mix"f* J. Org. Chem. ,1943,8,544-549. 4JlBtfc«># 

N0 2 10%Pd-C NH 2 

/"CoH 



^=N 82.1% ^—N 



20% Sulfuric acid, 
fuming 

Nitrobenzene » "Sulfomix" 



NH 2 



CH 2 OH -suifo mix - 4 N 



+ CHOH 



CH 2 OH 48.2% 




POCI 3 



'33.5% 
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a - 8 y*/ !)y^ffl^ti 8 —T-tfj y*; y 

>$r^L, (4-^f^7i^) y*/ y ytf>{tfc>9 

T" h 7 * ( 1 - 7 i -;u- 8 - 7f 7 x. ~/u-< y^y i)y-c 2 , 
5 N)(iz— v^on) V M. (Ill) (0iJ*Mfc£-^ No. 755) 

h/W- : 1m a x 635 nm 
( i - 7 i - /u - 8 - 7 1*7 x y y y y-c 2 , N) (Tir 

^vUTi? h-7- !) ^-7 A (III) (0ij^fc£^ No. 612) 
MALDI-TOF MS : M + 701. 8 
10 h/\'^^Tfcm<D%%*'<? hfr : X m a x 631 nm 

h V * ( 1 - 7 3L=-/\s- 8-T-f? ^=-sH V* ; V >--C 2 , N)-T D 
^ 7 -Mill) (#1 ^-£4*5 No. 609) 

MALDI-TOF MS : M + 807. 9 

Yfrx-^lfeWLnfttlt*^? h/W : X m a x 622 nm 
15 <HJS01J27> 

g]-l(b)^^-r«^«^W EL^£f£fiJcL*: 0 1. lmm©j|7^* y 
#7*Slgl 5±lZ/<?~-->?Mf&£tltz I TCHg&l 4i:JC % £Mf 
f£t) 10- 4 Pa £>X£«t I -e*-/U$§ii£/f 1 3^Uo-NPD?:|f l/-h 
0. lnm/sec T* 4 0 nm <7>J? £ <c:K£a£3f U fcl^ft/f £ IT C 6 P 
20 h M(l - 7 y / J) y— C 2 , N)>r y ^^Adll) <M*^^ 

ftNo. 1) £ 9%^)|Slfl:4 5 J: oiZ&mm^X 4Qmn<Dm&X'B 
figUfc 0 iro^CBPOlll'-httO.lnm/sMiL, -T!)^<7^ 
0.09nm/sec left 5 «fc ? 1^**- h <Dl)Q%!t&tfr.$:tifl'M Ltz 0 

25 Bphen Sr^if h O.ln m/sec T? 40nm <D&fyX1&&LLtZo 
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^roiCl^SAll 6 t LX7 yit* x ) * A M £ M * ^ - h 
0.5nm/sec Xfa lnmlf Lfct> mfc&m 1 1 i: LT7/W^ 
U — h 1 n m/sec T? 150nm Lfc 0 
5 ^ (Dmt&mcDm^X'l* ©Bphen $rffl V^XT ^•^^^^a-^ri^"^ 3 1^ , ri>0 

^^^^J?^ftS^bv ^o^)*$r^#t-C^Lfc„ interna (DM, 

#0iJtf>fif^-lc:«fc 9 * 3*£ lOOcd/m 2 "? 6.21m/W, 300cd/m 2 ^ 5. 21m/W <7) 
10 ^^SrHm-f'SwitC^^tfCo C I Elili 40cd/m 2 O^ t (-0.68, 

0.317), 113cd/m 2 Ot# (0.682, 0. 31S), 980cd/m 2 <D t % (0/678, 
0.317), -Cfco-C, NTSC^M*-I^V\ + #J&£Xr# 

15 h y * (i y^y y ^-c 2 , y ^^(iinose^ 

20 M£ L\/^5gytW®>X'foZ> 0 

3gft*fg 300cd/m 2 T*^»J&#f*, «l»amSV = Svolt ^*«Nlf[« 
J=l. 5mA/cm 2 , WIC< 14000cd/m 2 ^1 lOvolt, S20raA/<m 2 T'foo fc 0 £ 
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lOOcd/m 2 T* lO%*m-tte t"&*<DE Lifro^^l < Z X 

<2*£0!l 28 > 

HJfe^J 1 1 <£>4 -y f;U7 x = /pjKp >ttof%t>9«:4 -if^7i 
5 =.yu#P^» frffi^&£M>H*|Mfcfti ll iridic: 

Th7^7[l -(4 -3i^-yU7at=7P)>r V ^~C 2 , N]</i - v 5 

?db)^!J v?? A (III) (#]^{fc<£^ No. 662) 

tf*[l -(4-if/P7i=;H>f y^r/ U >-C 2 , N] (Tir^T-tr 
10 hi- hM V v?!7^(III) No. 137) 

h!J7[i-(4 -i^^^ai-^)^ y * / y y-c 2 , n] ^ y i? $ j* 

(III) (fl^ffc^* No. 135) 

<mmm 29 > 

15 zc~jutfn^®t&m^Z>&>fti*mnM 11 i-WflUcL-caT^Xk'&lfc* 
r hy^-^li - (4 -yp tvw7 3i=:/u)>f y*y y y-c 2 , nKm - 

^na)^!l S?«7.MIII) (W^^k^Hi) No. 663) 

tfx[i -(4 -7"o ^7x^/P)/f y*y y y-c 2 , w<7tf^7 
20 -t h-7- M>r y v'^Adii) mmt^®} wo. us) 

hM[i-(4-7"nf;v7i=/u)^y^y !)y-c J , n] y •> 

A. (Ill) (0il^^^^ No. 144) 
<%W\ 30 > 

na&tfjn 04 -y sf-jvy ^-/viSu >&t<oitt>'0iz4 -4 yy-pf 
25 /l^^^tfp (7^*^^-ttSi) 4r/flv**£A*l4»*0!l ll t 
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N] (u a u)*Js( V ^^A(lll) 

b'7[i-(4-fy^p t>7x^/u)-< y * y y ^-c 2 , n]<t*^ 
/P7t h-*- hw y ^^a(iii) . 

-7 A (III) («*Mfc£-»No.l46) 

<H»J 3i > 

HJ&0iJ 1 1 <0 4 -y f/U7x=/>^a >&<£>ttfc> 19 C 4 - n --Of- 

r h7*^[i -(4-n-^yf/i'7x-/u)^ y * y y ^-c 2 , 

N](m - n p) y ^"7 A (HI) No. €66) 

-(4-n -'<yf^7i=/W)^ y*y y ^-c 2 , N](rir^ 
/UT-fc- N'T- y ^ "7 A (III) (m^it^^l No. 185) 

15 h y 1 -(4 - n -^yf/P7x=^)>f y*y y >-c 2 , nk y 

^-7 A (III) (WaMfrfr*! No. 181) 
<MMM 32 > 

HIM 1 1 ©4->f/l'7x-/^ayS!?<Oftt) | !H:4-n-^7 P f 

20 »*mi«t5:^*fi-e*5. 

rh7^^[i-(4-n -^-ff-tvy ^=-iv) 4 y *y y >-c 2 , 

n] ( m - * n p ) v^-r y ? a (11 1) (mmt&ifo no. 66«) 

tf*[l -(4- n-^7'^7x=/l')'f y^ry y ^-C 2 , N3(Tir^ 

ywr-fe h)>r y s^«7 a (in) m^it&Vd N0.207) 
25 h y *[ 1 -(4 - n -^zf^fvy y*y y ^-c 2 , nm y 

iy»7A(III) («*Mfc£-*J No. 203) 
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<nmm 33 > 

5 f- h7*^[l -(4 - 7/^o7i=/U)^ y=*y \) >-C 2 , N] ( ^ - 

•^^nn)-;^!) 7 -Mill) (0fljjMfc'&#J No. 683) 

h/Hn^igiR©$6#*'<* h/u : i m a x 602 nm 
Ir(ppy) 3 =1.0 <h Lfc^tf>l:^l« : 0. 43 
fc*X[l -(4 - 7/^0 71-/1/)^ y^r/ U ^-C 2 , N]<7*f^7 
10 -fe hi- h)-T y ^ "7 A (III) (#J^<i:£^ No. 46) 

MALDI-TOF MS : M+ 737.2 

h/H^iO||)t^^^ h/V: ^ma x 603 nm 
*^HX3£ Ir(ppy) 3=1.0 <!; tfc^<Dl:^l|X^ : 0.95 

h!J7[i - (4 -? /vim 7 y ^y y ^-c 2 , NM y ^? 

15 A (III) No. 22) 

MALDI-TOF MS : M + 859.2 

h;HygjS(D%3t^/<^ Xma x 596 nm 

Ir(ppy),=1.0^ L^BRoS^iR-ap : 0.92 

<H;»J 34 > 

#J 11 <!: PHUK LT &Ofc£-^&£-fi!c LTbo 

r h73r*[l - (4 -y^n - 5 fvl-^a^/WW y^f/ y > 
-C 2 . N](m -S?^ p o)^ •) ^^A(III) (W^fl;^ No. 738) 
25 hsVx-^&t&tD&ytX^? h/l' : 1 m a x 618 nm 

. -(4 - ^=f-/vy y* y y ^-c 2 , 
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N](T-fe^/UT-fe hi- y^*A(III) (^^^^^No..222) 
MALDI-TOF MS : M+ 76S. 2 

h fr^l/feW.<D$&%7*'<? h/W : A. m a x 615 nm 

h v * [ i - (4 - 5 -^^^7^-/1^)^ y^-; u v-c 2 , 

5 NH A (III) (F'J*Mt:£-^ No. 226) 

MALDI-TOF MS : M+ 901.2 

h/U^^-^flfctf^ft;*^ h/l': Iraa x 61$ nm 

<mmm 35 > 

HjKS#J 1104 -> 5vU7^~/utf n ^^<D^*p«9^4 - h U ^/l^ 
10 a ^ =-;U7fsals& (? > $ X * £ ffl ^ 5 ^*M*lllfo#J 

11 ^iCUft^ft^^Lfco 

xh7 d r^[l-(4-hy ^ ^vU^-yU)^ V * / V >- 

C 2 , N] (/x - i?t n p)$^f y A (III) 
MALDI-TOF MS : M+ 765.2 
15 h/l^V^j&^Sgft*-^ h/V : Xm a x 614 nm 

1 - (4 - h u ^ f/v7x^/i/)^c y + ;i) ^— C 2 , 

N](T-tr?vVT-fc h^- h)-T y ^?A(III) 
MALDI-TOF MS : M+ 836. 1 
h ;Vx.yfeW.<D2feit*^? hfr: Xma x 623nm 
20 Ir(ppy) 3 =l. 0 t Lfc^Oftf-lIX^ : 0.53 

nh y * auii) m^ft.&mwo.n) 

MALDI-TOF MS : M+ 1009.2 

K;P3i V^jfcOlgft*^ h/U : Xma x 608 nm 
25 ft^Jfc^ Ir(ppy) ,=1. 0 £ LfctBtf)*^^ : 0. 48 

<HtiS^j36> 
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Hffiffl 1 1 <D4 f;U7i-/u*'py^<o^l5!) \z. 3- h V 7 fr* 

X h5*7[l -(5- h U > y*; y v-c 2 , 

5 N](/i -v^ p n)^W y 17 A (III) 

fc* * [ 1 -(5- h y 7 >v lr u * ^- >v 7 - >V) 4 y * s y ^-C 2 . 
N] (Tir^T-ir h-J- M-T y v 5 ? Mill) 

h y *[i -(5- h y ^ ^^7^^/u)-f y4y y ^-c 2 , n] 
-ry-^^A(in) No. 12) 

10 <mi&M37> 

P- 3 -y f/U7x-yV^P (T^Kyyfttl) £ffl^5£**Mi 

7 h7^r^[i-(3,5-^7/i-^-n-3-y^-/v7^=/u)-ry=3ry y 

15 >-C 2 , N]( M -v 5 ? p p) $M y 9 A (III) (0iJ^{fc^flo.686) 

h/UzO-^j&^fgTfc*^ h^w : Xma x 618 nm 

tf*[i -(3, h-'Jy ivitxi- 3 - >f/i/7x=/i/)^ y^y y >-c 2 , 

N](T-fe^/WT-ir y v^A(III) (0iJ^fc«£^-No.425) 

MALDI-TOF MS : M+ 765.2 
20 Y^^yfetiKDftyt*^? hA' : X m a x 615 nm 

h!)^[l-(3,5-v > 7;Utn-3-^f/W7x-^)^y^/ 
C 2 , N]W y ^^A(III) (0ij7F<fc£-&> No. 421) 
MALDI-TOF MS : M+ 901.2 

h/U3i^jg^O|67t^^^ VfV : 1 m a x 616 nm 
25 <Hlife^j38> 

Htfeflajll (D4-^f/P7x=/U#py®(OH^!5^.2, 
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rb7**[l-(5, 6 - 'S7 JV*U 7i=M^y*y !) ^-C 2 . 
N]U d p)v^ U v?? A (III) 

5 tf*[l-(5, 6-^7y^n7i-^)^ y=Sr / !)y-C 2 , N](T* 

f/WTt Fth)^!i v^-MHI) (tfij^ffc^ No. -501) 

M*[l-(5, 6-^7/^D7i = ;l/)^y^/^-C ! , N]-T 
y^^A(III) (m^it^® No. 497) 
<HJ&S0ij39> 

^ D _ 4 _ n _^, U7 3L~/\s#u^&t&m^zuftteni&m n tin 

7h7*X[l-(4 - n -y^/U- 5 , 6 -i/7/l'tn7i = /l')^ 

v>-c 2 , n]U d p)5>>r v w&au) (M*i£&® 

15 No. 698) 

tf* [ 1 - (4 - n ~y=f-JU- 5 , 6 -^7/U^--P 7x=^)^ V * 7 
y^-C 2 , N](T-t^^Tir h h)4 V i? V A (III) 
No. 534) 

M*[l-(4-n 5 , 6 -v^7/l'tn7x=^)^ V df 

20 SV>-C 2 , N]>f y i?!7A(III) (f^tS^ No. 530) 

<HJfe#J40> 

25 teHiS0iJ 11 tl^il: tTJWTO^^€r^-&fife-r?>C.i:^^#-CJfo 
5, 
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C 2 , N](/x -v>y d p) *?4 \) v>^A(lH) («^^^No.706) 

fc' * [ 1 - 7i-^-5 - h 9 7 /U ;T p y ^ /l^T y^r / y > - C 2 , 

h)(t±^j^t± hi- h)-< y ^^^(iii) 

5 h - 7x=/P-5- h !)7^tn^f;U/f y^-y >J y-c 2 , 

NH y S^-MIII) (0iJ^{fc£^No.83) 
<HWJ 41 > 

HJStfij 7 <Di-*np-ry*/y vottfr?) k i -y« p-4- f y 
7/i^p y ^;p>r y *y y y^i^tm 7 <b^#4cL-r 1-7^ = 
10 /p-4- h!)7/^o^f/Ky^;!iy^^L, £*Urfl|i^3£**1- 

r h7^7x[l -7i = ;P-4 - h y 7;Uto^f/K y* / y 
C 2 , N](/z -v?y P p)v^ \) v??A(III) No. 707) ■ 

15 fx[i-7i=;p-4 - h!)7/^o^ ^/i^r y y y c 2 , 

NKT-fcTvUT-fc hth)^!) v?f7 A (III) 

h y ^ [ 1 4 - h y 7^^-p y f/n 1 y *y y >-c 2 , 

N]-T y v^^Adll) (0iJ^{fc#^No.82) 
<HJfe0ij42> 

20 HJ£0ll 7 >(7)ftt>«?^ 1 -y P P-4-7/U 

to>f;K ydry y ^&ffl^TH1i&0iJ 7 £|S]«|CLT 1 
4-7/^o>f;K y*y y >&-£fi)cU CixSrfflv^sa^iUJS^J 

fh7^^[i -731— /w- 4 -7/w^-p^r y=*y y v-c 2 , n]u - 

25 W o n)v^ y ^£ A (III) (0iJ^fc-8"^ No. 70S) 

tf*[ 1 - 7x=;p - 4 -7/w^-p^ y^y y >-c 2 , ^(r^^/wr 
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■t hi- hW V ^ ^ (III) 

A (III) No. 81) 

<«#'J43> 

5 MW\ 1 1 »4 -y f^7i = ;^n >$?(£>ft;b 19 (d 3 , S-v^yu 

- 5 --7^**4 y*y v y*. ztiztim^uftitmmm 11 -tm 

f h7^^[l - (3, 5-i/7/l'tD7i^/l') - 

10 y*-yy>-c 2 , niu n p)vM y v^miii) 

bf*[l- (3, 5-^7/Vto7x=/l') - 5 y / 
!) ^-C 2 , N](Tir^^T-fe rW !) WMlIl) 

h V * [ 1 - ( 3 , 5 - v^/l^n 7x=/l/) - 5 - y * 

J V y-C\ NM V v?*A(III) (0iJ^fc-£-^No.232) 
15 <H;6£#|44> 

MMM 1104 -y ^/i^^—^/Ko >&<£>ftfc> 94- 4 -y;v^ru 7 

20 fF7*7[l - (4-7;Wtn7i-/l') -4 - 7/Vta^ y=Sr/ 

!)^-C 2 , N](^-^^nn)^!)i?^tIII) 

(4-7^o7i=/U) - 4 V ^ J x ) > - 

C 2 , H](T±^/^T± hi- h)-Y V '5?* A (III) 

(4-7^tD7i=;i') -4-7^tti^ y^-; y > 

25 -C 2 , NM y v?*A(III) (fiaj^fc^ No.530) 

<H]SS^J 45 > 
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Mfa&l 11 (DA- / f^7i^/^a ^W(DRipV)\Z 4 - y /Vytr^i 7 
zc=./u#a y$*^ 1 - ? a a J ; ij y<DiXt><9 izi - t-cKi - S - 
y*y y ^£*fteh,ffl^SW*fi*lte#l n LT 

5 rh^^tl - (4-7/l't07i=/l') -5-7/^o>f y^r; 

y^-c 2 , n]u - s^y d n) v^-r y v^miid 

(4-7^tP7x=/U) - 5 - 7;U;tP 4 V $r J ]) 
C 2 , N](T-lr?vU7"fe hi- V 'J ^ Mill) 

- ( 4 - yjv^-a 7 ol=. ;v) —5-7 /viru ^ y^y >j y 

10 -C 2 , NH y A (III) <0iJ^{b-&^J No. 228) 

<HJ&0ll46> 

H;6f60iJ 11 (D4 ->f^7i=;H*o ^KOft^5<:-4 - h y 
o^f;l/7i=/^oy^ 1-^PP^ydr/y ^OftfrtHd 1 - y 

7^7*^(1- (4 - h I) 7fr*v y f/V7x-;i/) -4-7/U^- 

d>c y*y y ^-c 2 , m(» p o)s?-< D w -Mm) 
t*^[i- (4 - h y yyu^-p y f/u7*s*) -A-7/vam^y 

*J y >-C 2 . N](7tf^7t y v^!7^(III) 

20 hVx[l- (4 - h y 7 iV^rn y f^7i=;V) -4-7/W^-p-Y 

y^r/y>--C 2 , NW y A<III) No.<256) 
<H»J47> 

11 ©4 -y f/l/7i = /^ p :/gfe0>ftfc9>fc4 -7/W^-P 7 

i-tuu^y*; y ^ottfrtHc: i - y n d - 4 - 
25 M 7/i/tn^f;K y*y y >Sr^*i^*ifflv^S^it**« 11 4: 

m & k l x r <D<k&®& m &&f$.-t z> z -t z . 
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/u-r y#y y ^-c 2 , n]U-s?* oc)-^ y v^miii) 

fc"*[l- (4-7/l'tD7i=/l') -4-Hl7^B>f/MV 
dry y ^-C 2 . N](T-lr^/UT-fer hi" h)-Y V v ? '7A<III) 
5 - (4-7^ta7i=/U) -4-M)7^o^f/K 

y^r/!)y-c 2 , NH y v^auii) {Wm#,&m No.^31) 

<#|j&£#J 48 > 

Hlfeftl 1 1 (7)4 - yf;u7i=/i'*'D v^r>^t>y) \LA-y)V^w7 
10 h !J 7>i/*ti>W y*/ !> ^£*;ft€*i^5^tel£-&0y 11 £ 

/u^y^y D >--c 2 , U](n - 9 S9 o e)sM y v^Mm) 
15 *yy>-c 2 . N](7tf/u7t hi- to-r y s^miii) 
y*y D y-c ! , NKy^?A(iii) (#J*Mfc£-$i no.229) 

<Htife^J 49 > 

%%®\ 1 1 tf>4 ->f^7i^nyMl?!)l:4- h y 7 

20 p y ^/w^^^^tKp y&t. i p p-< y * y y y©^bot 1 

bd-4-h ^yu^-p y ^/u>r y * y y ^.fc^ft^ufflv^ei**** 

r h7^^[i - (4-MJ7/^pyf^7i-/i/) -4-f ]} y 
/^D>fW y ^y y V-C 2 , N]U - *^^o-a)^!) ^«7 A(III) 
25 (0iJ^fc-£*85No.691) 

t**[l- (4 - h y y -4- h !J7;i'ti3 
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/ *f->\"< y y y-c 2 , N](r-fe^/uTi? hi- h)-f y ^-7^(111) 
n^f;My*yyy-c 2 , nm y s^miii) (M^^tt no.260) 

<HJS#ij50> 

5 HJSFfl 1 l (DA - t^f-jvy ^->vi$x2y&(r>v<.ioV)\^4 - f y y jvit 

P0-5 - mj ^st-ny.^vM' y*y y ^fc^^ftflH^^teJi 

fh7^^[l - (4 - h D y/Uj-u / f/V7 - 5-MI7 

10 y^n>f;Ky^/^-C ! , N](m o n)v^ y A (III) 

f*[l- (4 - h y y/is^u J f/i/7 -S- h !i 7/Wtc 

y 7a~( y*y y y-c 2 , N](T-t^/wr-fe hth)^ y s?*a<iii) 

hy^[l - (4 - M)7;^n>f;l/7i=/U) -?-h!)7^ 

D^f/Ky^-y yv-c J , nh y (M^fb#«mo.2ss) 

15 <HJfe^J 51 > 

H%0iJ 11 O 4 - y f/i/7 * d ^ftoft t> 9l:7>*^^ — tfc 
13, 4, 5, - h y 7y^n7x- /U#a ^fifc, 1 - ^-p -p y * y 

y voftfro \z. i-ypp-4-hy 7;^p/f;K y*y y ^$r^ 

20 5 w kt>ma,x'$>z>o 

rh7^^[l- (3, 4, 5, -Hj7^^7i-;w) - 4 - b 

y 7;i/tp^f/^ y* / y >-c 2 , n] u - >>y a o) y>77A 
(in) 

tf*[l- (3, 4, 5, -h^^to?!-^) -4-f !I7^ 
25 *n y y >-C 2 , N](7tf;l/7t hthJ'f yv^^ 

(III) 
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M*[l - (3, 4, 5, -b l ) 7/^o7i-/l/) - 4 - h!)7 

/i/tp^/Ky^/ny-c 2 , nw y & ? & (in) (w**&£4fe 

No. 253) 

<nmms2> 

13, 4, 5, - h !; 7 i^/W^n yflfc, 

y ywftj5*3i: i-^pd-s-M yiviru * =f->vj y y 
10 fh^^f-^Cl - (3, 4, 5, -M7;^D7i-yi/) - 5 - b 

y y tf-^J J v i/-c\ n]U -«^ ao)^ y 

(III) 

tf * [ 1 - (3, 4, 5, - h D y/v^ruy =.=./v) - 5 - b V y 
^•a^f;Ky^;!)y-C 2 , N] (Tir ^Tir hth)'fy^7i 
15 (III) 

M*[l- (3, 4, 5, -h!)7/VtD7x^) -?-h!J7 
/P^P^f/PO^/D^-C 2 ; N] >f V *J *> & (III) im^it^^ 
No. 250) 
<H«50ij53> 

20 HS£0iJll O4->^/U7a=/U#P^ifc©-ftt>0«:3. 4, "5, -6 

-■r h7 7^to7i-^jKoyK, l-^ao/fy^y U ^<Dftt><9 

25 r h7^f^[l - (3, 4, 5, 6 -7 1 h 7 y*~;V) -4 

- MJ ^ f/Wy^f / y V-C 2 . N](/z o n) v?^ y 
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A (III) 

fc**[l- (3, 4, 5, 6-f h7 7yl^to7z=yl/) - A - h V 
fvi^T y *y y ^-C 2 , NKT-fefvi'T* h-fhW V 

(III) 

5 (3. 4, 5, 6-fh77;^o7i^) - 4 - h 

y 7;^p^;w y*y y >-c 2 , nm y s?*«miid (®i^ft;<&.#j 

No. 268) 
<UW\ 54 > 

HJife^J 1 1 <D 4 -y fvl/?:r=/P#D ^&tf>tt*><9{C 3 . 4, 5, 6 
10 -f h7 7;^o7i-;^o^ l-^oD^y^/ijyiD^t) 
ic i - y p n - 5 - h y ^yu^-oy f-jvj y*; v -enetifflv^ 

MXfoZ> 0 

7h7^^[l - (3, 4, 5, 6 -r h 7 7/U*<3 7x-/U) -5 
15 - h y 7^U^-o y fvl^f y*y y ^-C 2 . N] U a n)v?>f y 
A (III) (0lj7F<b-&#3 No. 690) 

£^[1- (3. 4, 5, 6-fh7 7/W*n7x^;V) -"5- h U 
7^to^f;H- ydf-y y >-C 2 , N](7tf;U7t h-t- h)-f y v?£^ 

(III) 

20 M*[l- (3. 4, 5, 6-7 1 h?7/Vtfl7s-/l/) -"5-h 

No. 272) 
<H;K50i]55> 

^tiSt J. Chem. Soc. C, 1966, 2328-2331. , J. Chem. Soc. C, 1971, 61-67. % 
25 J. Org. Chem., 1971,29, 329-332. &&X$ Org. "Syn. , i960, 40, 7-10. <D 
%m{Zi£-oXlk^7rs-fm®X\ 4, -5, 6. 7, 
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HMJll ©4-^^7i = /l'#Dy^b!l|:3, 4, 5, -6 
-•r h 7 7^=yu#o l— ^pp^y^yy y<D 



5 tt*?t> 1 p p- 3, 4, 5, 6, 7, 8, -^7^*00 

X h 7**1 1 - (3, 4, 5, 6-fh7 7vVto7x=/l/) -3, 

4, 5, 6, 7, 8, -^>^7;VtP'fy^/y>-C 2 , N](/i-v? 
10 ? p n)$M U A (III) (0iJ*Mfc£-*&!) No. 709) 

(3, 4, 5, 6-f h7 7;VtP7x^) -3, 4, 

5, 6, 7, 8, --<Z/97 A>*u4 V >-C\ N](7i??vUT 
ir h-t" bM y v?»7 A (III) (^{t^ No. 457) 

MJ*[1- (3, 4, 5, 6-Th77;^o7i=/l/) -3, -4, 

15 5, 6, 7, 8, -^^^7/w^-p^ y^y ^-C 2 , N]-fy^7^ 

(III) (0^1^4^0.454) 
<ni&M 56 > 

HJg^J 1 1 ©4 - ^^71-/^0 V&<Aft;fc>«MC3 -^r y^Pt 0 
/i^7x=y^ny8 (7 **-tt$0 <rfflV*3#rtttJUS01 11 i: 

20 mmz Ltwr©^?ri^t5^^^ti^fc5„ 
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N](/* -5?* a a)*?4 V v>-7A(III) 

tr*[i- y/ntv>7i=^) -r y *y y >-c 2 , n](t* 

f^7-fe h-f y ^2-Miii) 
5 h!)^[i- tvi/7x^/u) a y y y ^-c 2 , n]ht 

yv? 17 -Mill) (^J^^b^^I No. 315) 
<H«!]57> 

io ^tsrtmtfcSo 

fh7^^[l - (5-7f^7x^) >f y dry V 1/-C 2 , N](/x- 
i?^oo)i;/f!) ^17 A (III) Mmt&to No. 725) 

tf*[i- (5 - yfyu7i=/v) ^y*yy>-c 2 , ^(rtf/uT 

ir r*- h)-T y ^-7A(lll) 
15 hy*[l~ (5 -Zf^jvy ol=.;V) 4 ; \) ^-C 2 , Nl'fy^'? 

A (III) (0iJ^k£4& No. 316) 
<MMM 58 > 

HJS^J 1 1 CD 4 -y ^ /I^^-zPt}? d ^m<DiXt>Q 3 - t^ f/U7 

f h7^^[i - (5-t^f/V7x=;w) ^ ydf-y y >-c 2 , n3<m 

-^dd)^!J>7!)A (III) (WSMfc-g-to No. 730) 

(5 -t^f/i'7xi/w) 4 y*y V ^-C 2 , N]<T*f"/W 
Tir h)-r y ^9 A (III) 

25 (5-^w*s^ w y *y y ^-c 2 , Ni^y-y 

(III) (m*ik&%> No. 321) 
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<mn&m 59 > 

■mmmw <D4- ^f/V7 x-/is7$ay&i<Dttt>?)iz3- y h*~>y 

- i/? p p) v?-T y ^7^(111) 

(5 h^v^^/U) ^ y dr/ y ls-C\ N](Tir^/U 
Tir rt" hM V S^-MIII) 

h y * [ 1 - -r y ^ / y > — c 2 , n] -r y >J 

10 yi*(III) (0iJ*Mfc£#jNo.375) 

<H»J 60 > 

■mmm 1 1 <*>4 -y ^/uy^-yu^p ^gfc©tt*>!j 3 — ^y^-zu^r 

15 ^h^^r^Cl- (5 - — 7*f-/U^"^*>7 a:~/U) ^ y =5r y y -C 2 , 

N](/x -v^ on)-^ y ^^A(III) 

t'*[i- (5 -^y^/u^-^ri/y y ^y y >-C 2 , N]<T 
M*[i- (5 -^y^/W5j-^'>y*=/w) ^y=^y "y-c 2 , n] 

20 y ? A (III) (^J^^b-^fe No. 398) 

<ni&m 6i > 

HJ&fliJ 1 1 ©4-^f/V7x^ny^t)!)-|I4- h y 

py o^/i^p (T/u Ky ??>4tjKh 1 -y pw y* 

y y ^<^ft^!9 i-^PP-4-hy 7^to^f^^y y y.£ 
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rh7+7[l - (4-hy 7 / b* ; s7 ^-fr) -4-hy 

7 jviru / y * / y >-C 2 , N] ( u - i? t a a ) *?4 !J!/^ 

(Ill) 

1 - (4 - h y 7y^D^ h^r->7^^/P) -4-hy 

5 p> wy + yyy-c 2 , n] (t±^^t^ b-r hW v w& (in) 
^■o^f/My^y !)y-c 2 , n] -< y 5? * a (hi) (Mniit&fo 

No. 411) 

<HJS0I|62> 

10 HJS^iJ 1 1 <D 4 - ^f/V7i = /I'/tfu V^Oltt5 0{C4 - h y 

ay h^->7i-/^nyK % l-^DD^y^-; y ^©f^t>*)4c 1 - 
^nn-5-hy 7;^ny y / V ^***i*?jh,fflV*5£**M* 

H^^J 11 <hl5]«KLTJiaT<7^fc^£>£&£f&r5r^ 5. 
fh7*^[l - (4 - h y y/U^o y h dr->7 3l=-jV) - 5- h y 
15 7 /V * n y 1-)Vy{ y * y y ^ - C 2 , N] ( m - i? ? d a ) v?^ y ^ 7 A 

(III) 

1 - (4-hy y h*>'7i=/i') -5 - h y 

oyfyw y^y y ^-c 2 , n] (rtwt ht h)^y 5?* Mm) 

h y *[1 - (4-hy 7^tn^ h=¥^7;c=:/P) --5-f y 
20 toyf;Ky^y Jjy-c 2 , N] y "7 A (III) t#J^-(k^#5 
No. 410) 
<HJS0iJ 63 > 

1 1 (OA -y f/l/7i=/U3)?P >^Wftt>«?4C4 - h y 
ny h^^>7ai-/ujjf a l-^oafydf-yy XDftfrt) 

25 i:i-^on-4-7/utn^y#y yy:Sr % ^ivTtiffl^S £l*fi-& 

mm 11 1 pg«c LtjaT©ft^*Sr**^t« :^ ^**e*>5. 
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■rh7*X[l - (4-hy 7jV*u / h dr *7 7 i-yU) - 4 - 7 /U 
^p^f ydf-/ y >-c 2 , N](/i->^ do)^i) ^7^(111) 

t'X [ 1 - (4-h!J 7 )V*u y h dr ->7 - 4 - 7yU^"P 

y dry y >-c 2 , hht±^jut± h-r h)>r y s?* a am 
-rydr/yv-c 2 , nh y ^ a am no. 4t)9) 

<H*0»l 64 > 

Hffitil 29 <£> 1 - (4-7o tVU^-yW)^ y dry y ^«S^iJ 

ii kfflmc7- h7= 5 e^[i-(4-7u t>7i=/i/)^ ydf y y v-c 2 , 

10 N](ix -v'y P a)v^ y ^7AaiI).€rft* LT^[l -(4-/t2 fcVu 

7^^/u)-r y dry y >-c 2 , NKrtf^rt h-?- h)>r y ^9 a am 
^(Dit&mtmmm 7<d 1 -7^/w y* y y y&njjg 

yy-c 2 , n]( 1 -y ^=/u-r y dry y >-c 2 , n) ^y^^Adu) 

15 (Mmk&Vo No. 283) Sr-g-tf-rSC 5. 

< ^*fe^iJ 65> 

MMM 1101 - (4-y f;i'7i=/H^ y dry y yoftfc>?Mc 1 - 
7^/U-f ydf-y y i/£ffiV\ mmm ll iPMUlCT- h 7dr*(l -73i 

=/i"T y dry y y-c 2 , n) u - v?* o p) y i?^(m)tg*i 
20 t^(i-7i-/Ky^;!)y-c J , n) (r-t^vur-* h-t- y 

a^/ww y^y y >*nit« 11 t ra*icsj££-ti"t, t*^(i-7i 
~/w>r y ^y y y-c 2 , n)[ 1 - (4-70 \*A,y ^=-iv)4 ydf y y >- 

C 2 , N] >fy^7A(III) (0»J^fc£-& No.299) ^fSC^^f 
25 T**)5o 

<Hlife0IJ 66> 
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fc** [l- (4-^^->;V7x = ^) y y y ^ — c 2 , N] (l-y 
x =/^ydfy!)y-c 2 , N)W I» v> * A (III) («*Mfc-£*5Wo. 287) 
<HJS01J67> 

HJfefiJ 22 <D 2-y 3 :=i/ut: , y >s><Dftt>'0 K 1 -y*:-/^ y y 
l^^SrfflV\ 1 -7 i^/l^f y^r/ ]) ><DiXt><0 (£ 1 - (4-^3rvvU 

yzc^yp) >r y*y y >&m^zsLH-nmi&m 22 kmmizvx&mt 

^(i-7i=Hy^/!)y-c ! , n) [1- ( 4 -^->/u7x 
y*y y :/-c 2 , nh y v^auii) (0y^fc£^ no. 303) 
<n^^y 68 > 

HiiStfiJ 22 <D 2-7 x-frt°V ^<£>ftfr«9 {£ 1 - (4-t^f;l/7 
^n/u) y*/ y :/£ffl^.&^*Mi|l;8S0)J 22 t mWiK LXMit^ 

fc'* [l- (4-t^f/i'7i^) ^fy^y yy-c 2 , n] (1-7 
j=/Ky^;!Jy-c 2 , n) ^ y w (hi) (tfy^fc-g-^i no. 289) 
<H;&£0iJ 69 > 

HJfe^J 22 tf> 2-7i=;Pf!) v^cDftfr*) 1 -y y ^y 

y^Sr/Bv*, 1 -y i=/w>r y=^y y ^<^>^;^!54c: 1 - u-^-y^/i- 
y^^/u) y*y y yzm^zsM-i-xmrnm 22 ■tmm^x.xuk^it 

i^^(i-7i=Hy*/yy-c 2 , n) [1- (4-t^f/i'7x 
^) ydf-y y >-c 2 . n]-c y ^^a(iii) (eu^t^ No. 305) 

<H*£0iJ 70 > 
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tt&ffl 400 g ( 2.5mole 2500ml MfcJfraflL*: 

DS-g-Cffiia* 219g( 3. 35mole )£ft];i5 0 x#>-r-->3> 

* = /u jk o y m * 5 r t &® a -e & s o 

activ.Cu powder 

/=\ C 6 F 13 I /==\ 1)n-BuLi 3)H+ /=\ 

f h7^^[l-(4 a:— /P)^ y df- / y ^ 

15 -C 2 , N](/x-^^od)^-C JJ^fr-MlH) (^J^4b^^»No.715) 

[ 1 - ( 4 - /<— 7 /U;*- n v'A' 7 1 =.Jl>) 4 y * 7 V > ~C\ 
H](7±^J\sT± hi- y | 5?* -Mill) 

h y 1 - (4 -/<— 7/U^-a^dri//W73i=/V)>r y^r / y >-C 2 , 

n] y 7 a (no w^it^m no. 475) 

20 <H*«71> 

a v - 4 -7/u^-p>C y* / y ^Sr-tix ! ? ? nfflv>5a^-(ii 

11 tmm^ Lx&T<D<k&to&m&i'£f8.-t2>z«t&®Bx&>Zo 
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p^y^/y ^-c 2 , n](w-^^dd)^!) v^-Miii) 

[ 1 - (4 n^df- v^p:7 /W) - 4 - >r y 

*y y ^-c 2 , N](r-fe^ywr-tr h-t h)-f y v^auid 

5 h V * [ 1 - (4 — /<— 7/W^-n^df-->/P7 x^/U) - 4 - 7 /U^a 

y^y y>-c 2 , nh y v^-Miin (pij^fc-g-^ No. 478) 

<m&M 72 > 

10 (ci-^pp-4-hy y/i'tpy ^/i~f y *y y y&zti^ih-m^z 

T- F7^^[l - (4-^-7/UtP^=3r-//l/7x^/U) - 4 - h D 7 

zi^uy ydr/ y v-c 2 , N]U -W p p)^U ^-7 -Mill) 
15 ^[l-(4-^-7;^a^v//i/7x^) -4- h!)7/u^a 

y ^/w-r y*y y v-c 2 , N](7tf/w7t h^- y miii) 

h y ^ [ i - (4 - ^-7/wto^^^7x^/i/)- 4 - h y yfr* 
n y ^/w>r y^y y ^-c 2 , N]-r y a (in) c^te^ No. 477) 
<Hii^j 73 > 

20 hjmh 04 -y f/P7i^/W7Ko ^&<Dftt>'oiz. 4 

p^^v^/U7x-/u^d l-^on/fy^y y y-oft^ofc 1 

-^DD-5-hy 7/^oyf/w y*y y ^^^n^tim^^^^ 

25 T h 1 - (4 -/<— 7/l'tn^->/l'7x=/l') -'5- h!)7 

/wtoy fvn' y^y D >-c 2 , n]u -5?*a p)^ y s^a-uii) 
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fc'*[ 1 - (4 - X-7/Uta^^-//l/7i-/U) -5 — h V 7 >V*u 
y y*y V y-c 2 , N](Tirf-/UT-t h^- l>W y ^ r> ^ (III) 

h M[l - (4 -/■N , -7/l/tn^#'>/U7i-/U) - 5 - h y 7^^" 
p /• fvW>f y=^r 7 !J >-C 2 , NH y O.0!|jiMfc£4&«o. 47€) 

5 <HJS0ij74> 

HWJ 22 O 2-7i = /l't , y v/7^fc!)l: 1 - (4 7yU^-D 

f*[l- (4-/<-'7A'*n^^^7x=A') - 4 - 7/1':* P 

io y*yyy-c 2 , n] (i - 7*^/1^ y*-y y ^-c 2 , n)^ y^7^ 

(III) No. 479) 

<H«J 75 > 

MMm 22 <£> 2-7:c=/nf y s^wtt*?*) I- i -7x=/W y^; 
y:/£, i-7x=/wy^/!)y©f^i? | ){:i- (4-^—7^*0 
15 ^*wi/7*=/i/) y*y y ^ffiv^^^Msiii&fefl] 22 ^«<:L 

^(i-7x=./Ky^r/ !)y-c 2 , N)[l- (4-^— 
#i/yw7^=/w) ^y^yyy-c 2 , nh y (in) (^te^ 

No. 480) 
20 <^JSfi«j76> 

^l:*tIKt?4 - ( 1 H, 1 H, 2H,2H-^ — 
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O 



S0 2 CI 




C 3 F 7 CH 2 CH 2 OH 



C 3 F 7 CH 2 CH 2 OSO : 




1)n-BuLi 3)H+ 




C 3 F 7 H 2 CH 2 CO— 



Br 



C3FtH2CH2^ 



2) (CH 3 0) 3 B 



(D4->f/l'7i^o V®SO^^t){C4 - (1H, 1H, 
fl«7 i f^(l-[4- ( 1 H, 1H, 2H.2H-/-?— p ^^/U^dr 

-» 7i=;>]^y^y yy-c 2 , n} (m p p)^ y a(iii) 

fc**{l-[4- ( 1 H, 1 H, 2H,2\i-s<-7/l'*a^> 1 ?/l'si-*ci/) 7 

J \) >-C 2 , H}(T±^/U7± h-fh)*}) ^-7 A (III) 
h V *{l -[4 - ( 1H, 1H. 2H.2H-'<— ^ V^yU^ '» 

7i=/i/]>f yjf/ y y-c J , n} ^ y ^ r> a <iii) (#j ^ & 

No. 469) 
<MMM 77 > 

UliS^J 22 <D 2-7i^^U i?^<Dftt>QK 1 -[4-(lH, 1 H, 2 

* «: n^j 22 1 mm k u x .* <o it %m * 6 ^ # ^ a *> $ „ 

\?X { 1 — [4 — ( 1 H, 1H, 2H.2H-A?— 7 Arjt-vO&A'jt-^is) 

71-/^^7^/ yy-c 2 , N} (l -yaL^tvj y >-c 2 . NW 

(III) (#J^fc£^ No. 470) 
<HJS0iJ 78 > 

HfllSfll 22 <D 2-7*~/Ut'Vi?><7>ttt>yiZl-7 3L-j\s4y*cS 
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1 -7i-y^ y*/ ]) ls(D\Xt>*)\Z 1 -[4 - (1H, 1H, 

2H, 2H-/<— 7/u^-o^^f-/w^-^i/) y*y !J 

5 t^(l-7i-;My#;!)y-C 2 , N) { 1 — t 4 — ( 1 H, 1 H, 2 

4 V ^-7 A(III) (#l^t£^No. 471) 
<H»J 79 > 

^(C^-r^SSTM - ( 1 H, 1 H-a«— y/U^-o^^^/U^-^riy) 7 ^ 
10 ^^Dy^Sr^tSii^^ffc^o 



HC 

(CF 3 S0 2 )0 

C 6 F 12 CH 2 OH - CeF^HjOSOjCFa - CeFijCHaO— 4 >— Br 



1) n-BuLi 3) H+ 



CeFuCHjO-^^-BfOHfe 



2) (CH 3 0) 3 B 

HJSfliJl 1 ©4 -y f;P7i-;^P >^©ftt?0"{-4 - ( 1 H, 1H 

15 Th7^^(l-[4- ( 1 H, 1 H-^-7/V^-P^7 P 5 L /l'^-=Sr-» 7 

^=.,\,UV*J V y-C 2 , NKh-^dd)^ U ^-7^(111) 
t'*{l-[4- ( 1H, 1H-^— 7/W^-n^y^/k^-drv^) 7x- 

>r y*/ y >-c 2 , n} (r-fe^^r-fe hi- h)-r y ^-7 a (in) 

M*{l-[4- ( 1 H, 1 H-s<—7Jl'jra^7'3-/Vst*is) 7 * - 
20 /H'fy*/!) ^-C 2 , N} U 5? $ A (III) (0iJ^fc-£#) No. 481) 

<H$fe0iJ8O> 

22 O 2-7i — yut" !) : y^<0^.t> »MC 1 -,t 4 - ( 1<H, 1 H- 
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f^{l-[4- ( 1 H, 1 H-'*>-7 )\s*u^7° s f-)Vlr*r is) 7 ^~>V 

<< y *j v >]-c 2 , n) d-yj-zKy^/Dy-c 2 , nw 

5 A (III) {Wmik&to No. 483) 

<nmmsi> 

y>£fflv\ i -7 y v ><mxt> <o ic 1 -[a - (ih, ih 
10 22 tmmzLxfr<D<kGto&&i8.-rzzbi>mM,X'*>z 0 

fc'X(l-7x=yH , ydr/yy-C 2 , N){l-[4- (lti, lH-'<— 
7/U^-D^^f-yU^-dr^) 7i^]^ y dr / ]) >--C 2 , N} l' !) *J ? J* 
(III) (^J^{b-^^l No. 484) 

<mi&m 82 > 

15 11 <£4 -> f/U7i=;W^a ^gfOf^t? 9 <C7 ai =/U7Kt3 > 

T- h7^r^(l -7 4 -^dr^/W'T y * J ]) >-C 2 , ti) (n — 

20 *?9 n D)^>f U ^«7A(III) 

fc'*(l - 7i^-4-^->/W ydry !) ^-C 2 , NXTir^/PT 
ir h-t- h)-T 1) ^^A(lll) 

h v * ( i 4 -^^i/zW'f y * y y ^-c 2 , nm v a? 

A (III) (mmt£%) No. 156) 
25 <H*&0>J83> 
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^&fflv\ l-^pp-ry^-yy ><oRt> 

/u-r y*/ y v^ffl^-s^^ttHiSfe^J 11 ^«<a-cyTo{fc^i$r 

5 u - p p)>^ y ^^a(iii) 

tf* ( 1 -7xx;p- 5 -tf* ?vl~r V*/ V >-C 2 , NMTir^/i'T 
ir h^" hU V v^-MlII) 

h y *a - y ^-/v- 5 -t^f/w y* / y ^-c 2 , nw y 

A (III) (^J^^^t>No.220) 
10 <HJS0!l84> 

mw\ 1 1 »4 -> f-/i^y x-/^d ^^o^^><9 tc 3 -^y^-/^^- 

*->7^~/U**P>&£/j^5W*Mi3yfe0iJ 11 .i^i^Lt^TOfc 

15 n](m pp)^>r y ^^a(iii) 

t'*[i -(5-^yf-/w^-^^7 3i-^)w y^y y y-<: 2 , nkt* 

^Tir h-^- h)W y W A (III) 

h y *[i -(5-^yf/vt^^7x-/w)^ y^y y >-c 2 , nk 

y^ -7 A (III) (^J^^^l No. 270) 

20 <MMms5> 

2,6- v/t kp ^r^y-4-y jv- 3 --t° y ^y^n^- h y/Kr^ 

K y y ^*±§L * * p 7 37, 947-6) ^fflV^^-^W 4, 359/67 1 

m^um^titc^n^ir^X' i - ^ pp - 7-r-y-v y*y y 
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10 




CH 3 COONa 
PdCI 2 . H 2 

in MeOH 



CH 3 




N 



N 



CH=CHN(CH 3 ) 2 
(CH 3 ) 2 NCH(OCH 3 )2 ^k^-CN 30 <>/ o HBr 





in dry DMF in CHjjCOOH 

y *y y >£ffli^T i-7ix;u- 7 -t-?4 y *y y >&-£f&u % 

-C 2 , N) U - v?? n d) i?j y Jjijr A (III) , fc'* ( 1 -7 7 
-TtV y y V-C 2 , N) (Tir^/UT-fe hW y (Ill)* 

iw&^ricu hy^(i-7x-/P-7-7tvy#y iiy-c 2 , -N)-r y 

-7 A (III) (0J^ft;^ No. 783) $r#5r^Wt^5, 
<HiS0ij86> 

3-y ^-/u-t°=i y y - h y^WTA- Ky y^-ftSL 51,273 

-7) £ffl^T*H#fF 4, 176, 183 -^91#ffl«K:15fc£ tltzm^-T^X 
1-fc Kp^v^-5-T17-V ydry y ^fc^fifcU H«&#J 85 -<bm«4C L 

x 1 -^pa-5-7f^ y*y y y*^t5ii:Wt$)5„ 

^.CN (CH 3 } 2 NCH(OCH 3 ) 2 ^/CN 30%HBr \f~\ 

cc 



Of" 



^CH 3 in dry DMF %^CH=CHN(CH 3 ) 2 in CH 3 CO0H 



P0CI 3 



15 H3&60iJ7<D l-^nq/fy^; y ^o^t?9tc l-^o-vrtV 

y*y y ^£flH^ 1 -71=^-5-7^ y *y y ^&£j&u H 
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Mm 11 iPliCLtr h7*^(l-7i=/W-5-7f7i-/Ky 
Jfy !)y-C 2 , n)(m - W p a) 5? 4 y (ill) 

No. 763), ( 1 -7x^/1/- 7 -7f7i = /K V =*r 7 D >-C 2 , N) 

(7-fcfvw7i? hth)^f !l ^»7-Mlll)£JiI&£fifcU M^(l-7i 

No. 640) £#5^ 
<HJS0iJ 87-95 > 













m 






mA/cm2 


cd/m2 


cd/A 


Im/W 














87 


arNPO 


CBP:fl|^tt;£10INo.413(7%) 


BCP 1 Ala 3. 


1 0VH1 Ua B»1 0 VEP m 1 00cd/m2 


300cd/m2 


100cd/m2 


300cd/m2 


40nm 


40nm 


lOnm i 20nm 


114 J 800 1 1 


0.86 


0.4 , 


0.3 










88 




BCP . 


Ala 3 II 10V 1 10V 1 lOOcd .1 300cd 


lOOcd 


300cd 


40 1 40 " I 10 


20 H 26 J 1248 1 5.9 1 5.5 . 


2.8 


2.1 






89 


ffNPD 


CBP:«jjMt£85No.408(5%) 


BCP ' 


Ala 3 11 10V 


10V 


llOOcd f 300cd 


lOOcd 


300cd 


40 


40 


10 


60 II 9 


480 


6.6 1 5.6 


2.4 


1.8 










90 


ffNPD 


CBP:W^<t^«!No.433{5%) 


BCP 


Ala 3 || 10V 


10V 


lOOcd 


300cd 


lOOcd 


300cd 


40 


40 


10 


60 II 12 


700 


6.69 


6.4 1 


2.93 " 


2.32 




91 


OfNPD 


CBP:W^^t^^No.433(7X) 


BCP 


Ala 3 U 10V 1 lOOcd J 300cd 


lOOcd 1 300cd . 


40 


40 


10 


60 II I2J2 J 876 1 8.6 J 7.8 


3.82 1 2.9 




92 


arNPO 


CBP:ffl?THfc£«!)No.433<9%) 


BCP 


Ala 3 II 10V 1 lOOcd 1 300cd 1 lOOcd J 300cd 


40 


40 


10 


60 11 18 J 1180 i 1J5 1 12 1 3.66 1 2.9 








93 


arNPO 


CBP:W;iHt£foNo.5l7(7%) 


BCP 


Ala 3 11 10V 


lOOcd 


300cd 


100cd 


300cd 


40 


40 


10 


60 II 3.3 J 185 


5.75 


5.42 


1.95 


1.54 




94 




1 10V 


lOOcd 


300cd 


lOOcd 


300cd 


40 I 40 1 10 1 60 11 12.5 1 611 


5.85 . 


5.25 


2.42 


1.80 




95 




9 10V 1 lOOcd 1 300cd 


100cd J 300cd 


40 1 ~ 40 1 10 1 60 1 


1 15 J 778 1 5.3 1 5.4 


22 1 1.9 



±.u%Mm 94 &£xfi 95 x'®m&&.®5±mtmi<^ti<tGv>i Bai q <»m 
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m * 0> « -H 



i. Tie-as:*; (i) x-*£tiz>nttmmz'pte< 1 1 i otts: 



y*/ y^£<^ y*y y ;v££itt/&-?-5cw 

15 So 



(i) 




(2) 
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*&{&T/\s*/u& + <d 1 oH< f*fiS|&L#^2oW±©p< T-i^g 
(i-O-, -S-, -CO-, -CO-O-, -O- CO-, - CH = 
CH-, -C = C--C*g#m^fjtlT^Tib e t < , ft7/U*^i<f«)l 

(f£M&Stt^n yyjgt^ >>7/S, =h^i ( YVT/V*j\, 
•> y /US («ET/u*/uSfi*n€*i,»S LT#*«** l ri> fj 8 ©st 

«*fcfi^ftttwr/mr/us-c*>s 0 ), ooim 

2o«±©^f i/ysii-o-, -s-, -co-, -co-o-, - 

O-CO-, -CH = CH-, -CHC-T?t#ix.P>HtV^t±<, 
^T^^/US*O7K^ll J 3 1 f±7 5/5||J^^^fl»$tLT^^ '{>J;V> 0 ) '* 

ML, L' . (3) 
[5*;<PMIi I r , P t . RhSfcttP d<D&mm j f-X'$>'0 . L.*5£tf 

ntt.0$tcl*l$.tii* 2X'hZ> o fcfcU m + n it 2 * tz4t 3 -T?Sfe 5o 
SBtftgitML* n fiTI2-^ (4) *fcfi (5) < 6 ) -C^tLSo 
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tzfemfc+zit- Lx&mw^Miz&G L7t®&£&*r tx^x t> a^m 
5 n**^ Lx&mj%*M^m& Ltzm&mziii lx^x z^mttmx' 

-^g, t7f/H(^f^SiiAnyyg^ > ^f/^fc{ihy7 

15 {I^T/U^/wSf^ lot L< «^L^lv2ojm±(0^ 5="U^*t- 
O-, -S-, -CO-, -CO-0-, -O-CO-, -CH = CH 
-CsC-"011#Jfc*.e>*iTV^ 1 b X < , ^TA^A-g^O l 

20 /PS 0KT /u*A'«l4**i-€*ilfcfi: UTAH*!*** l 8 (PjtttiR* 
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&±<D* ^U^gfi-O-, - S -, -CO-, -CO-O-, -O- 
co-, -ch = ch- 1 -CsC-ttl»te>*lt^ttJ: < , 1% 

-To) T*M£&;i<b*i-C^T<b<fc < , Rt^*^,**^ 7 y 

X « L T It fllit £ t T t> £ V \ 

tilMt$W:<DT fr* {&t fr* sum* <D l o4i L<«-HHKL*v*2 
o^±£>> ^U^gft-O-, -S-, -CO-, -CO-O-, — O 
10 -CO-, -CH = CH-, -CsC-tfifftf>nt^tfe±<, 

15 li^20 ©£fc:R*fctt#tt:|fc<B7/U*/uS ■<R7/Mr/P||1»0 1 O 

t L<{«&L^2oj^±£M^l^g{;j:-0-, -S-, -CO-, 
-CO-O-, -O-CO-, -CH=CH-, -CsC-ff^jftt 
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10 



15 



3. Tte-J&i*: (7) V*£tiZ>Z-k$:W&l:1rZ>n*i% 1 iz.ft1fc<D 



RhffcO, m'tt2-CJi)5. 

4. BirK-#5$; (3) ^c*5^^-cg^s#l?fi£ML , „ as-aa«-«^; (4) 

5. we-«a; (3) cfc^t^WL' B ^a6c-«^: (s) 

6. fitflB-«S:^(3)lJ:*5V>-C€R^«5t ML '„ ^gj^-^ ( 6 ) £ 
tiZ> Z £ Sr#»t t -Sit 2 tcffifc^&JREffifl^fc. 

7. sflia-^ (3) iC&^Tn^O^fcS w 5 IS #JS 

Utv^'()<ti>ff!iS-Cfc5 7x=/uI, fi^^I, 
y )\>0r\/=.>\>m. f7t7f/H, Tir-^7^^£. Ty^^I^ 

7xt>^ i/n/i/g, fi/=/n ( ^x<n^r#flts 

tJ:^7i=/l'i < 2-^-7^-/WS, 2-7/P^-U-/W 
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2-f U^/ug, Sfctt 3- */w< / y /H^^f il^Mf 5 C H 

io i2. sffE^^SB' ^ctt^^^SB" ^nefcaiutfai 
£#LTv>-tt>«fcv>^#St£-e*>5-i' y*/ y/us> *;d^s, 2- 

CHi© 1 o£fcii2o(;m3fcJ^KM#&;ifeftr4> «fcv^o )a><bil 
14. fiulE-J&a; (4) KSsv^SttfSB' L«C<>*^ 

1 5. ffimmftmA, A', B, B' *3itf B" ^ftett&g&T* 
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l> 2 OJ^±(7)^ ^ U^gfi-O-, -S-, -CO-, -CH=CH-« 
-C = C-X-m$&z.btiX\,^Xh£ < , ^Tyu#^S4><D l osb L< 
{2 2oW±o^u>g(ig&g£#L-C^-Ct>£^ 2 flfiO^#^S 

*iT^-Cb «fc < , ^7;i/+/Ht OtK^J^^-«7 ymf%*^W:Wi:&tlX 

i 6. fflrfB — (7) iz&^xmwimAtK m&mz&Lx^x t 

15 CHIW 1 o*7dtt2o{i^^J^^{Cg#^^t 3 ixT!b «tVN 0 ) rt><b 
l 7. 1)tf&5MHR£tf, SlfeSSr^rLrwrt, J:vn7.* = /u«, 2- 

20 3-#/w<y y ^Safc^#atS£*j£*-*CHS<0 1 o£7cfi 2 oftg 

25 19. 11^5S^^■tTv^xti:v^3l-y^SoS^SB^^^^^^ 
5&S(l -tt)©»(6-{fc)*s**JW-T-X»«>S w.i*,#*i1-5»#qi 
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2 0. tto&—&&. (7) iZ&^X&VtmAio&XfiBtiK ZtlZfftMW. 
5 Lfcl* 2 -oJ^±eM l^Sfi-O-, -S-, -CO-, -CH = C 

15 21. fluia-^^; ( 1 ) k&^t, maw 1; ^r>A^^5 r t 

2 2. MiE— (7) (cfc^x, M*s-f y v^^^^fe?, r^ ^r^m 

23. sfifs-^ (2) x7r^ti%n9tmmML*n^&m$Lmt& 
20 ij-efcot, Tfs-J&a; (8) x^znzz t&w&t-tzmx&i*. 

Ir[Rp-Ph-IsoQ-R' q] 3 (8) 
[wif&l r it* V WJ^s &#m&P h-IsoQfct ( l-7*-/Us( y*y 

y/w s v g&s r stfg&s r' it*m*.tzte7 *tz&w.m.$. 

25 fcfi#ll$OT/W*/Wg (^T/I^/Wgtt CnH2n+l-^8£ *t, HftFtd, 
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^L, buIE Ph c7> 2 Hfc<0&*JJR-?-£ IsoQ OMfftDF^ri 5 Ir t 
5 24. i!uf5-A£3: (8) fc*5^T»#*iS Rp-Ph-# (4 -7 A"** 

2 3 lc!E$t<a&MSE&fc£$o 

2 5 . mm-f®#. ( 8 ) tfc^-csfca R 9 , R ' q # 1 

i©4-4fcl±5-ffil:fftl/fc7A'*oISfctt h y 7;i^tD^fyH 

2 6. huIE-^ (8) K&^Tg&^tfiii Rp-Ph-^ 

■7=c=.^) ST'fcD, R' qtfUBOTk*, "*-fctt4-4> t<!4 SH&K 

15 2 7. «fflB-»5*; (8) {C*JV>TfflJ^«it Rp-Ph-# (4-7/U^a 

3ft#3S 2 3 KfE^O&mffiftte^o 

2 8. 8&fE-«l*a; (8) ^*3V^T»^«-3S Rp-Ph-# (3,-5- A- 
20 ^-a7i^) ST'i)!), R' q^li^TKix *fc<44 -fc IX ** "5- 

mtr -5it^^2 3 icia^w^jna^-fb^-^o 

2 9. MI2-^ (8) *C*J^T»^«3ft Rp-Ph-riM3, 4,5-.f y 
7;i'tc7i-/i') g-Cfc«K R' q^H@<OTK^. *fcf*4-1>L<44 
25 5-<4^@^L^7/W^-oStj b< f4 h y ^A'aNa^fvUit?*)*::** 



RM.qnnniD: <wo 
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3 0. mm-fiZiX; (8) fCfc^TgH^mit Rp-Ph-*> (4-M7/U 
*n * mvh<0\ R qfr im<Dfcm, £7bte4-*>L< 

5 3 1. BufE-j&5£ (8 ) K:fc^-Cg|5#8fii Rp-Ph-** (5 - f V 

^-n > f;l/7i=/l/) IT*^^ R ' q HS^tK^, ££Hi4 - L< 

3 2. miie-^^ (8) las^xuftffim R P -Ph-# (1-0.4, 

10 5,6-fF7 7;l/tD>f;l') y^^/U) «9 \ R ' q (C&^T, 

q tt 1 * fcfi 6 -C*) 9 , R ' Itfcm, * fdfi 4 - L< ft S-.<fc4w«fc b 
fch^^tn^f/Ul, £fc{*3, 4, 5, 6, 7, 8-^^r^7yW 

3 3. BUlS-^^; (8) {C*3^T$P^H|3t Rp-Ph->55 (4-T/W^r^ 
15 7i^u) S (^T^^ywSfi^m^cl^^>6*T?(DEm^*^i^i^ 
ft<DT**/umzm-t) R' q te*fitT-fc<5 :^*#i^t5 

3 4. HfllB-^S; (8) Kfc^TgB#1?fj£ Rp-Ph-iS (4 -T^=J * 
•>7x = /U) S (^T/W=idrv'S«l^^^Cl^6 6^-C^Em^*7t4t 
20 ftrnftT^^^^mzm-r) X'hQ, R' q 5 
-f 2 3 tcfEftO&JUffi&te^,, 

3 5. HulE-i®^; (8) {C*5^Tg&#1f i£ Rp-Ph-# (4 - b V 7/U 
*o^;l,t*v/7i = /P) IffcD, R' q J&S H@<£>7kijt x *fc**4- 
t L< fi 5-fi[<-ilfttfc7;utDSi L< ft K y 7/U*u ^f^SC' 

3 6. iWIB-JttaS (3) •C*^tl5^JSgB<4 1 ffc^^*5oT, TIE- 
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